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(54) DEVICE AND METHOD FOR PRODUCING CARBON FILM-COATED PLASTIC CONTAINER 

(57)Abstract 

PROBLEM TO BE SOLVED: To coat even a container having a 
protrusion directed outward from its outer surface without any spot at 
the time of forming a hard-carbon coa ting film on t he inner wall face of 
the plastic container. ~— ~ 

SOLUTION: A plastic container B is placed in the vacuum chamber 10Q 
of an external electrode 10 , and a hard-carbon film is formed on the 
inner wall face of the container by the plasma produced between the 
external electrode and an internal electrode 1 1 inserted in the 
container B. In this case, intervening rings 1 2 and 13 with their inner 
wall face having almost the same shape as the external shape of the 
mouth B' of the container B on which a support ring Bb is formed are 
attached to the mouth B\ the rings 12 and 13 and the container B 
together are put in the va cuum chamber 1 0Cj oLthe external el ectrode 
1 0, and th e gap between the inner wall fac e of the vacuum chamber 
10C and the periphery of the container B islFilled up. 
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§»B0)PfflB' <Dfei:SPBaJ:y tT**P^<DnSi:l5lSl^i:ng^^l|X^SP1 2cjWfiJc£;hT^ 

[0°070]*LT. C(7)-^CD^R^y>^1 2Ate* ^X^^SgBCDPS&B' (WtK-MJ >^Bb«fc 
y fc±£<D»#lZ*(DWfl!frbttift£*U CC7><^ JR§*M 2a, 1 2bfc<fctf1 2c#, ^^f'^^ISB 
3&Pg0B' <D*ai:«PBa<Z)±*aJ«'. *aC»Bafc,kt;tei:fi|JBa0T*»^<DnffliBlC-?-tl-? f tl^** 

nr. z<DPgpB' oniis^^icSdcfedi^-oT^^o 

T, --OO^Flffim^Vl 3MZ^W\V^^iZtj:oXl^ 0 

[OO72]C0)-^(7)#nti^y>yi 3ACDflit®li, -^K^tl, flgtf^X^^fSBCDPSflB' CD 
^K-hy>?Bb<fcyVl^cOttJi®<Dtt&<k^U^^^^ 

[0073]^-LT, CCD-ftCD^Fmi&y^l 3AI*. ^X^^SBtDPS&B' CO+f/K-h'J^BbJ; 

mz^mthxznn&B' 0ftmffi%^±\zmo&?\zti:'DT^& o 

[0074]ZCD^y>-7*1 2fc£tfl 30)KfflmO)ft®\t. ttl^tl. ^X^^^BlZffM^^ 

TK-hy^yBbcD^stijisiHjcic^^aic^^Tu^o 

[0075]±IBM^M3-^>^7X^^'7^CDM^^§li.zi-^>>7^^^X^*>^#|§B 

^^cop^B'c^7KH-u>?Bbcfcyt±;£i£mic^^ 

>^Bb<fcy t,T*feiaic^sy>^i 30^mmmy<f-\ 3Atmmfrt>ft&z*i 

t>titz#imx\ Mmui oomwi oBiziEiL^rnxm-^^. coit^i oBtf±g-£hz>zt\z&^ 

X. BjbWttMl 0<D*tt«|M OArtlcff A£ft£ 0 

[0076]CCD££, ^X^^SSSBCDPgflB' lcn**tlTL^^»y>^1 2<t1 31*, 



J&-t£¥RMfl2'J>?l 2Afc£tfl 3A#\ SLNlc^fi^^ffiSlc^y^lfb^-ir^cDi^Sx-^ 
l~£oT#^U»:l^lc&££;h/c. cfNg'J^I 2fc£l/1 3#^X^?#f§BfrbltJiaU£^c}:5 

[0077]&fc\ tfg'J>? 1 2. 1 3(D#RHff2'j:/yi 2A, 1 3A(DS^IZ^}^H^)-^(DJfl5®IC^ 
^^Ctltil^CDJffiaiC^^TX^^^tl^l-J-T, ¥Rliff^;>y 1 2A, 1 ZAt^^M^Ts^y^^t 

Bonus' izmwi^fttzmzm&msKfimsztizztiz^x. ¥rw;>?*i2a. 13a 

[0078]^X^<7^Bli, n$PmiH OOmfrl OB(D±#ICj;oT*i*$Pl OArtlcf$A^tir. M 
i*10B7WWlOA<D^Piffilc^£ft^ 

[0079RLT, Z?7X?v5m%Btfm£m^0Cft\Z%£\zi\ZWZHtlftm^:\ Zf^X^vtm&BO 
PnflB' 0+^7K-h'J>^Bb(DHll®<l:Pg|5B' lzl2tJ#{tb*l/c^U>^1 2fcJ:U:i 3(DH^®^ 

#fl?^K£mioc<Drtii®ic|g^ 

[0080] m_t<Dcfc3(=:UX. O0E£M1 ocrtA^^^. z<7)E£Mi occDfllliit^ 

[oo8i rlt> zomnaxommm^cDmmzt^tz^ nm : ,mm^ftunm-\ oiznmfc 
ni±tfmu£tix< T-xztitzwmmi ^ tormzzf^x^m^^ ztuz^x s -j^xt-vi 
m%&B0)\*immizDLcmmzi$.t<ti& o 

[oo82]-r^b. zozr^xTvvm%zB<Dftmifiizt$i-tZ)DLcm<Dmmt. mi A<»M&£mtmm 
\zzr^x-?cvDm\z&'DT'nfrti. KummiotiHummi ^omiz^Ltz^x-^iz^xmu^ 
tixi^ftummi oommmizm wmmLx . m^omiknT^c^o 
ioos3]zh\z^T^x^^\zft&t&mniixx&&mt*m<»^ 
\z«rt->it£foT. ftunmi o^rtnaic^orai/^^x^^^B^rtiiaic^^Aicffi^ 
u i5:mt^mmw^^±^mmmi-t7mm^(Dm^. ^zi^tzAjitm^Lxi^mm^m. 

ioos^z^t^.y^x^^m^Bcom^^um^tM^^oco^mmt^mtmmiz^ pgn 
b' 2fc«fci;i 3<DftmM\zm%zirL. z0ft'£*)>?i 2t$&ifi 3<Dftmmtm 

Mmiocofommt(Dm\zv&fflmm£tixtet>-f. uz^-dx. dub' <nftmffitn&mioc<Dto 

mmmzh&ox. ^m^tzDv.cm\zmt^i>(Dtm±t^o 
[oossij^i*. ^siiEiz^j^iii:]-^ 

•So 

iz^xm^xft®nfeft\z&mt&&?\zt^xi^o\zttL.ftg^-x2o\z&^ 
sbi <D^mm^±xm-ox^mm2A puz)&mtz>b<Dx&&o 

[0087]f^b, ft'£>r-X20\t. ^^Rl^tttfcot, mvzTTsZtiZ-'DO^wmt'r- x 

20AIC#f"JT-£6cfc5l::£:o-a^o 

[0088]C(7)-^(D¥Rfiff^-X20Ali. ^^ J E-(7)F«qil®20a(Dff^7!)^X5 l ^^B1 <T> 
mZtm-Bmzte&^lzmmZtlX^X. ZCDftm^OaCDZf^X^ytm&BlOnUBl' tfi&m 

zft&nmz. -y-TK-h'j^Bbi (mpm)fim££ti&imm20a mmz*ixi^ 0 

[0089RLT. Z(D-n(D^V\mh f T-X20A\t. ^h?hzr?XTv<?W%*BlzMMfrh>ftfo£*l 

li®A^RmJf^^— X20A(DP«qil®20alzSm^ti^<i:<i:tlC N +*-*°-HJ>?'Bb1 #If#;ff20a' ft 

[0090]^$pa^21li, R»0^a21A<tMt*21B^b^$H, *i*$|521 ArtlC^^-X2 
0(7)^^<!:l5l^|5]i:fI^-r^R^^(DE^M21CA<ff^tLT^>?>o 



[0091 ]±tzmmm^-Trs<fzf^x?ytm&<Dm&3iW\$. ^-^y^m^x^-^m^B 

ftm / T-X20?tftUnm2'\ £>Mi*21 BlZjE±Lftmvn j &t>tlTZ<Dmft2'\ B#±#£ 
tl^ChlC^y % ^X*?*MfB1 #ttgflS*£21 (D*M21 AfllZ^A£*l3o CCD^. rtSflmM2 
2*>^X^^3§B1 rtlC^(DP^B1 ' frbli A£*lT^< 0 

[0092RLT, ft®nm2i<DmQ , m2Aci)mm£titz'&. mumi^mom^mmmiz^ w% 
&&zfmmjJx<D&i&(DT.n$:m-'&. tm^mm22mxzf^x^iAm^n fotiz>zt\z 
■cky, ^x^^miBi (DpimmizDLcmmmzti&o 

[oo93]z(Dt^.Mmm2^0M^m2^cP^^zi^m^htz^x^^m^B^t^m^-X2O0^ 

21 cnftmmtnmizbffifflmmztite^ov. ^x^v<7#§ibi £rt«HHi2i taxwiziinsiw 
bi ^^ica^tir. ^x^^sbi <D^©ffi^sumft2i ©rts®t©raic^$*i-6iepa 

A^t^tttl^ <^(D£5&ff2ttCD^X^/^i^B1 ICO^TtDLCJl£ff2jrf &C£#-e#&o 

fct(7)Tfeor. HSHmffi30l**{*SP30AtSi*30BlZ«J:oTflt^$tl. *#SU30Aj&< % ^(DS&WktW. 

X^¥®IC e koT±M^30Aa<^TTO^30Ab^O-0(D^IC^ilJ$tlrl^^o 

[0096RLT, C<D»«**tfc-O<D±«JW5i'30AaiT»ai»30Aba)nfllCl*, K-^JBttOlftt* 

mOAci3<lft^^X^X.Z(D^m^3OAc^±UU / A3OAa^^UT^^3OAb0^mmz'th 

^»@lcS*$*ir^fflm«30<D*ft»30A3b<-(*WlC^fiR**iri^ti:tlC,±fiPftJ^30Aa 

^TfflJfiP^SOAbOlBJ^IfelittSOAcizJzorffeJi^HTl^*,, 

C0097]Z<D|fe»tt30Aclcli^amS30(D*#*^figlC|£CTW^14fccfet/WEE»JtA^*$ 

^yn>m0mm^^Lxi^t<Diz^rmm^<Dm^tLx^mt)^mvh^o 

[OO98]^0^^3OAtMi*3OB|C^oT^^^^^M3O^ICli N DLC)l(Dff^J*^^9^ 
X^^7#^B0nff^«!:IB§|5]-^t^(7)E^3OC^fig^tir^^ o M8jK 31 li, T^Xf^SSB 

^^M3ocrticjjx§$tLfc(Sic, zcD^x^^^SBrtrcs A*tL-6rtaimffiTffcy. zr^xTv 
<?m%Botogmm}#.tftmx<DWfiVizmLxi\&o 

[0099]C(7)n^mM30<7)*^30A(D±M^30Aa(Dn^®l3li^^(Di|^32A^#^T 
fey % CCDlB«32ArzT^>^7K^X(»^»)32B$^LTKflia««i32C3{l<fttt$*ir. CCDiS 
)S^m3l32C^b±M^30Aalctt^^SA^ni>cfe5l^j:or^i)o 

[0100]^^|C, *#W30A<Z)Tl»SP»30Ab(D^iBlCli, ^tK<D^ffi33A##^;|lTfcy % ctf) 

,M33AICT^>^7^X33B£:frLTm^;&®^ 

^^30AblC±M^30Aa(i:liSlj^ilzm^^A^^J:9l3^^:orL^-g, 0 

[01 01 ]±IBfilllcfeit*K^Ka-- J f-r>^ i 7X5 i ^^§S(D»JtSStt, DLCJKD^^fta^x 
^^§gBfr\ ^ft30BlCjE3ttt®lC«1i-btl, ca)^30BA<±^^^,C<!:IZj;oT. tt3B®ll3 
O0^$P3OA|^lct$A^^o C<D<!:#. ^(D*#aJ30Aa)rtSl»^H*ftttlcSg$tlTl^*rtfi|Jmffi 
31 rt<:?^X^y^£f|B(D Wl^CDPSflB' <DBBP3PfrbftA£*l£o 

[01 02]C0 e t:5lCLT, ^X^^^7^B^m^M30ClCl|X§$tirCCDm^M30C^E^l3^fr 

?7X^/*MBrtlClg##Xjb<&|&£;|i£^ SSffl*maS!32C^P)T^>^^32BfcJ: 
U'l31g32A^Lrn^®^30(D±OT^30Aalcm^^A$Hr.C(D±^^30Aa < h(^gpm 

*i3ir B iic^X7;!><f§±£;tx£^ 

[01 03]££:. nSPm^3O0TSUSP^3OAblCli, Mfcm^SSCfrbT-i/f^Tfo^SSBfcJ:*/ 

iBte33A^^Lrs**^A$*ir, z<DT&nft30Abkto®nm3'\ mz-j^x^tfm&ztizzt 
\z&i)^^x?vt®!%B<Dmtt(Dftgm\zDLcmmzf$.£ti& 0 

[0104]C(7)cfc9l3 % nSUm«30a>*{*aJ30AA^ ^7,Tv<7®i&B(Dntf>t$J:JSmmzttft?&± 

nu / A30Aatmuizttft?&Tnn'A30Ab<D-^<D®ftizftmzti.z<D-^to^ 

^3§Btf>P$|5B' frlfl<&oT^T^CDP£|JB' <Wft<£>fr|&jfrb, Zf^X^yO^BOU^ii^MU 



sumfii3i<DiBiiiHA<»^fflj^i=ji+Lr, »^*ti*DLcBticai^i:fcy. &tz*<D&\zm±t&m 
mfitimm : ,mM33cfr*i9LAZftmti& i )b'\^<te&&^ 

0**<DtftAB#Mj&<Mjft*3K33C;&>b©^ 

[0106]M8l^fct^T, nfiPM30<D±<P«P^30Aa(Cl*-?-<DS«PlC, -fl0S§SW1 #Rltb*lT 
fcy.*/l:Tatt»3OAblzl4^<Diifi|J»Z-fl0«#SW2fcck^W3^SltP)*LrL^'6o 
[0107]C*lb<DS#5SW1 , W2fc<fctfW3l3\ ^tl^Ju ±«Utt^30Aa*fcJiTfiPfi?^30Aba>e 

»ic»«**ifca?Lwi. w2*jj:i;w3rtic»f!ft53s*7Xgi, g2fc«fct;g3A<K«>a*4iT, KM3 

[0108]fcfc\ C0M8<7)#iJI^UTIi, IS#SA<±aP«J»30Aa|C-1f m. TS&S&#30AblZ-1Bffi 
i5ltbHrL^SA^C©«tS(*±^^30AafcJ:t;Ta^30Ab<D^^<DSl:@BrlCffE 

hy^^Bb^^Ht^X^^WSB^^SPl^SOtDESMSOCrtlZjfA-r^l^lC^O^X 
^^S*Bfl)P»B , ©*7K-hy>^Bba)±^»»tT*»»lc^tif ? ^«y>^12i:13*»» 

[01 10]C(DS90)Mii^Mli, M8«7)Mit^Si:f5]fill^s ^SUTO30a)*ftSP30AA<Jfe»«i30Ac 
K£oTmM::^£;hfc±M#30Aa£TW 

C0)±»»»3OAaiT»»»3OAblCttA*4l4m*a)*#$*fcIiaAI*ra*-?-*L-5 J *L|BfifS-r*^ 

^ic^or. ^XToaj^w&m+^ite^-rsctA^^tttic, ^x^^#^Ba)-9-7K-hy> 

^Bb«j££;»xfcP^BM::fc^ 

0)r,»fiK$tlfcDLC|||a)«E©»«J:y^^|C|»±-r-6Ct^T?#*. 

[0111 iffliQi*, ca>»wi=«k*«*«3^^>^w^^»©i!SgMa)$bicifta)«**L 

tz^OVh^X.Mmm30(D^WU30Ai}<±UU^30AatTUU y A30Ab(D-^OU / A\Z y Am^ 

[01 1 2]Z(Dft®nM3O(D*tomOA0±nUft3OAa0ftmmiZ\tftft<DmmOAi)< > ttzT® 
B^30Ab©nS®ICl*^tta)ffl«i40A' ##fr*VCfcy> Z0^t54OA|Zli-7^>^7t-^X4OB 

*fcfttti40A' ICliT^>^7t-^^X40B' jWgfitetlTl^. 
[01 13RLT. ZttbCD7^>^7K^X40Bfccfci;40B' t;]&*X-<^40C£:frLT-fll<D 

[01 1 4]C(DMlQ0i{it^Mli. M8<DM3tgMt(^I^IC, Mnm30(D±$mft30AatT®Uft 

30Ab\z^^m^mmiz^At^ztiz^xM^m3ocm\z^m^tz^x^om^B<D 

to&WlZDLCm&l&f&t&tfis Z<Dt£. ±gpgP^30Aad:TM^30AblZ|* % fcg&W3ji40Dj&>b 

«*A<«»*x-r^4ocizj;or«jysi^rttA$*i*o 

[01 1 5]ccDii)t^Mi*. mmzmmfcmM40Dfr*±®&#30Aaizmfim9iA£tixzr7*?v<7 
m&BonttB' fr*m&izMxo®ft<DtommzDLcm<DMmtf?Tfrti. z<Di&m$ti%DLcm 
<Dmmtfmiz<Dmm\ztemmmmLtzik\z. m&Ti^v^ocmwmx^tix. ±sisp#3oa 

a^<Dt7D0£AjW±£*l$o 

[01 1 6RLTO§?|c, M««3iSi40D^bT««P»30AblC«* A<S!A**l. ^X^^^SSB<D)fi 
^<DrtM®ICP^B'^bM$P0$P^a)rtMffil^J?e^trDLC0a) fllUt ^u8iJ?0>DLCj|l;Wj& 

^ni>B#r B i^igUc^.^^^x-r^4oc0t^^iCcfeor^0m^cD^A^±^^o 

[01 17]fcfc\ ±fBICfe^T^^7.-r^40C<D^]^l*, Z0^^^X-f^4OCIC-7-r^PU>t° 

^-$z\mLxumtz>zt\zMmzttfx%z> 0 
x^?i^B<DP^B'frbM$(D&#<&rti£®£ijE^ 



[01 2o]^r, zr?x?vtm%B0ftm®0&mzBtizztiz>DLcm<j)mm ^mazt^mtLx 

It, -7^>^^^X40B(i:40B' <Dmmz£oX±UU / A30AatT$l®>ft30Ab\Z&A£tlZ>ntl 
<7>FilJllA^±M#30Aa>%<Dm±l&^ 

\z^x±^u y A3OAatT^ / A3OAb{z^x^^mts0^^mwt^{^um^t0mmt< 

m^±»^30Aa^(Dm^^TM^30Ab^a)l|^cfc^'Jt/^^<•r^)^;£^fe^o 

[01 21 MUJt. ±IBMO(D^mflI=i-^>^^x^^^0^^Mlzlli(D^iigMlcfc 

^T{^ffl^^^^';>^i 2fccfcu*i 3^iji^^-ii-/cMit^sa)^j^^-r4,(Dr'fc^o zomnom 

ii^Sl*. PSflB' IC^7K-hU>^Bb^ff^/$^fc^X^^#SB^^^m^30<7)E^^30Crt 
KftA-T&KH^ ZCDT/^X^^SSBCDPgflB' (7)-^7K-h l J>yBb(7)±^$|i^ < >:T^^lC^H-?-* 
tl^^V^yi 2cM 3£!g^&£9l3&oTl^<D^fcoT. MlO0Mit^ma)^il)IZjP^T. Zf? 
X^^SB<D^/K-HJ>?Bb#ff^^ 

[01 22]Mi2(*. z(DmBmz^mmm^-^r^^^y^m^ommmm(D^zm(Dm^L 

fct(DTffcoT,H^m^30(D*tt^30A#±^^30Aa 
ft-0)-O(M^W B 1l::*&ii*53OAc#^^ 

fc^t;. ±m / A3OAa0ftmmz^ft<DmmoAtf£t-TUtt y A3OAb0ftmmzftft^ 

[01 23]ZO±UU^30Aa{zmtJ^tzmm0A^rSTUU / A30Ablzm^tzmWi50A' ICI*. t;} 

^X^^SOB^LT-^CDVy^^T^^ 

IC-{ia)^^a;l50D^^I^tLTt^^o 

[01 24]z<Dmi2<Dm&&m\t. mwm&mmtmmz. summon ±unft30AatT&®ft 
30Abiz^^Hmti^xt^ztiz^xM^m3oc^iz^m^tzzf^x^v^m^B<Dmm^ 

lZDLCmZKm?&t)K Z0)t$s ±TO^30Aai:TM^30AblCli. UJi;Sm;l50D^bT^> 

w^xsoc^Lr&^ft&m;^ 

[01 25]C0|!££lgMI£, V^>ym^X50C#^ 
^X5OCfrb(&m:ft<Dffi*^-£0>^£lCl^^ 
^/^50B<Dt;g&^B^£^ft€ft<D^N::fc^ 
1«!:0Fa1l^£^±OT#3OAalCft«^^ 

[01 26]£*:. ±^^30Aa<hT^^ v 30AblcM-r^^X^^50B<T)tJ]^B#r B 1^^li:i^ 

y£X50Cfrb±M:tf30Aa<!:TW#30Ab(D^N^ 
(fl^®^3l£0F B mam^±M#3OAa|::W&^ 

A^ai^^^^ic^^iz^tj^ ±utmmz,z??xTvtmmB(DnttB'frhmmzfrrtz>&ft 

(DPim&tmu(Dmmmizmcmm<DDLcm£rMtz>zttfiii*z>o 

[01 27] w±cDj:7icLr, zr?xTvom&B<DftmM<D±mzmte<DLcmmmzti&tf. z<dm 

:L2<7)ii&;ggicj;;txii\ -^oi^ 

/ A30AatTU&ft30Ab\Z^h?hnttfft^Omr£\tz\m&? 

[oi28]&&\ ±tmi2<DM&'£mzt$^x. nt>(D®A<Dmmt. summon ±^u^30Aat 

T$PSP#3OAb0M;»xfrb-etJa\ 

[01 291M13I*. ±%zmwmmm^-^^vz?^7.Tyom&om&*&mzm-\ <Dm&gm\zt$ 

<DP^B'0^/t^-MJ>7Bb(D±;£^\hT^^ 

+f-7K-KU>^Bb^M^tt^7X5 1 ^^^B(DP$)lB' 0)ttJ3@<i:ttOT*§30(Dl*lii®<!: 



io£i:T-#iii&±i::#ijLr^ 

[01 31 ]£tz. ±15119, 1 1 fc£tf1 3<D&0iJ|::fcl,vC, M2^L50):frgU>?1 2fc\fct;i 3(Dft^y 



BOBEW 

[M8]-<7)3i&Wl::cfc3i*mjlI=i-^ 

cmijl^spji;:^^^^ 

1 0A- 

11 ■■•rtSPm® 

20 

20a-"rtil® 
20a' 

21 -K®m& 

22 -AMi 

30 -HfiPflffi 
30A-*ft» 
30Aa-±SPgp# 
'30Ab-TSPSt# 
30Ac--|Mttt(glt«|!tt) 

31 -AttU 
32A, 33A-ffi4fi 

32B, 33B - ^^><77n^X 
32C, 33C-ffiHftUi 
40A, 40A'-fM& 
40B, 40B' — Ty^/^/tf^* 

4oc- -^mx^v^ 

40D-M;ftf|3S 
50A, 50A'— ifift 



50D-tt®jft«35 

B, B1-^7X^^M 

B\ B1'-PftJ 

Bb, Bb1--9-7K-MJ>^(3StiiSP) 
s •••R^^ (^gpff) 

W1, W2-^S 

w1, w2-!HR5£#7X 



) 



I 



40B' «ift'\: 
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